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METHODS
Census data on adults with disabilities most closely approach a full count of the population and avoid bias associated with nonresponse. However, a comparison between the most accurate census disability counts (the C2SS) and BRFSS disability samples requires consideration of 3 methodological differences between them, summarized in Table 1. (1) The 2 surveys used different disability definitions. ( 2) The BRFSS was a telephone survey; the C2SS, like the full census, used multimode data collection, which was reflected in different response rates. (3) Although both surveys sampled households, the C2SS asked a household informant for data on all its members and the BRFSS asked a single individual to self-report. No single data source resolved these differences. Comparisons of disability data from a number of different Washington population surveys, described later, provided a way to estimate the size and direction of their effects.
All disability prevalence comparisons used 1-tailed t tests at the .05 α level for differences in means and proportions for independent samples with heterogeneous variances. Comparisons for demographic characteristics used 2-tailed tests α (± .05). Standard errors for C2SS data were calculated manually. 8, 9 Standard errors for weighted BRFSS and other data were calculated by SUDAAN 7.5 (Research Triangle Institute, Research Triangle Park, NC).
Census Data Source
Because of data collection errors in interviews, the 2000 census long-form disability data overcounted adults with limitations in working and in going out and therefore overcounted adults with overall disabilities. 10 Estimates from the C2SS are considered to be more reliable counts 11 and were used in the analyses reported here. The C2SS is part of Healthy People 2010 directs public health agencies to identify and reduce health disparities between people with and without disabilities. 1 Telephone surveys such as the Behavioral Risk Factor Surveillance Survey (BRFSS) are the most common way to collect population health data on people with disabilities to track these disparities. However, there are questions about the degree to which people with disabilities, especially limitations in hearing, speaking, and cognition, have difficulty participating in telephone surveys. This analysis tested the hypotheses that (1) a telephone survey would underrepresent people with disabilities in Washington State, and (2) the people with disabilities who responded to a telephone survey would report lower prevalence of sensory, mental, self-care, and multiple limitations than those in the general population. We expected differentials for 2 reasons. First, socioeconomic characteristics are known to affect response rates to telephone surveys. Higher-income and bettereducated persons (and households) are more likely to complete surveys. 5, 6 This likelihood could reduce the rate of disability response, because as a group people with disabilities are more likely to be poor and less likely to be well educated. Second, people with disabilities might be less likely to respond for functional reasons. Those with cognitive, hearing, and self-care limitations could be particularly  RESEARCH AND PRACTICE  C2SS data are available in tables and in public use microdata samples, which were used when tabular data were not available. Estimates from the C2SS had larger errors than the census long-form disability data because the C2SS sample was smaller and its public use microdata samples data were a subset of the C2SS. 13 However, these data are the most complete population-level estimates available, with very low sampling bias from unit nonresponse and lower rates of item nonresponse than the census. 13, 14 It is response bias with which this article is most concerned.
Telephone Survey Data Sources
The Washington State BRFSS is an ongoing, random-digit-dialed telephone survey of the civilian, noninstitutionalized population aged 18 years and older. 15 The survey tracks the prevalence of key health-and safety-related behaviors and characteristics of the state population. In a household reached by telephone, a single male or female informant is randomly selected to report on his or her own behaviors. In 2001, the Washington State BRFSS interviewed 4207 persons aged 18 years and older with a response rate of 48%. Data were weighted to reflect the age and gender distribution of the state's population during the survey year. The survey identified as people with disabilities anyone who answered affirmatively to 1 or both of 2 questions previously used in the National Health Interview Survey:
Are you limited in any way in any activities because of physical, mental, or emotional problems?
Do you now have any health problem that requires you to use special equipment, such as a cane, a wheelchair, a special bed, or a special telephone? Include occasional use or use in certain circumstances. 
RESULTS
Contrary to the initial hypothesis that people with disabilities would be underrepresented in telephone surveys, post hoc analyses of responses found significantly higher prevalence of disability in the Washington State population aged 21 years and older than did the C2SS (Table 2 ). This held true regardless of disability definition or informant used. The 2001 BRFSS did not ask about census limitations. The WSPS and 2003 DS, which did, found higher population rates of census disability and of physical, mental, sensory, and work limitation than the C2SS, and equal rates of limitation in selfcare and going out alone.
The second hypothesis predicted that the disability samples from Washington telephone surveys would have lower prevalence of mental, sensory, and self-care limitation than the C2SS disability sample. Only 1 of the 4 telephone disability samples in which people were asked about self-care limitation and 1 of the 3 in which people were asked about sensory limitation reported a lower prevalence than that in the C2SS. Post hoc analyses showed that in all 4 telephone disability samples, prevalence of mental limitation was higher than or not significantly different from C2SS rates (Table 3 ). In the 2 DS disability samples that included data on number of census limitations, contrary to the second hypothesis, the prevalence of multiple limitations was not different from that in the C2SS (Table 3) . A post hoc analysis found that in the WSPS disability sample the prevalence of multiple limitations was actually higher.
The adults with disabilities identified by the 2001 BRFSS differed demographically from people with disabilities described in the C2SS (Table 3) .
Compared with those in the C2SS disability sample, the 2001 BRFSS adults with disabilities included fewer adults aged 65 years or older and more persons aged 21 to 64 years overall and for men and women separately. Respondents with disabilities aged 25 years or older in the 2001 BRFSS were less likely to report less than a high school education than those in the C2SS, and those aged 21 to 64 years were more likely to be employed. BRFSS respondents with disabilities were less likely to report household incomes below $15 000 than were those in the C2SS disability sample. The 2001 BRFSS and DS and the C2SS disability samples did not differ on proportions of people with high in- 
DISCUSSION
Contrary to expectation, the 2001 BRFSS survey found higher rates of disability in the Washington State adult population than did the C2SS, and equal degrees of limitation among those with disabilities. To understand why survey respondents might report more disability than those in the general population, it was necessary to consider whether the findings were attributable to the methodological differences in data collection. Although direct estimation of these methodological effects was not possible, comparison with the other surveys' disability samples permitted indirect estimates.
Methodological Differences Among Data Sources
Disability definitions did not account for the higher prevalence of disability in the BRFSS. Regardless of the definition used, all telephone surveys found higher disability prevalence than did the C2SS. The 2003 DS used both BRFSS and census disability questions, so respondents could be classified as having "BRFSS-defined disability" or "censusdefined disability." The prevalence of census disability (29.3%) in the 2003 DS was not significantly different from the prevalence of BRFSS disability (25.7%, Table 2 ). Seventyeight percent of persons in the 2003 DS BRFSS disability group also met the census disability criteria. This suggests that although the BRFSS disability definition included somewhat different people, as one would expect from its wording, it did not produce the higher prevalence of population disability observed in the 2001 BRFSS.
It also seems unlikely that the higher 2001 BRFSS disability prevalence was attributable to the use of self-informant rather than household or proxy informant. The WSPS, using a household informant and the census disability definition, also found a higher population disability prevalence than the C2SS.
The third methodological difference between the C2SS and the surveys was response rate. Compared with the C2SS, in these telephone surveys with modest response rates (43% to 48%), nonresponse bias might explain the higher survey disability rates. The population samples for the 2001 Washington BRFSS and other surveys were weighted to match the census age and gender distribution of the 2000 population, and the WSPS was also race-adjusted, so the samples were not biased on these characteristics. However, relative to census population data from the 2000 long form (summary file 3), the survey samples were nonrepresentative in education and income. All 4 telephone surveys included fewer people with less than a high school education and fewer with very low family income. In addition, respondents to 2 of the 4 surveys, including the 2001 BRFSS, had significantly higher prevalence of postsecondary education than the census predicted. The WSPS also estimated a higher employment rate (those aged 21 to 64 years) than the census, and a lower population poverty rate (the BRFSS income categories did not permit computation of the poverty rate). The 2001 BRFSS and the other telephone surveys therefore underrepresented demographic groups in the Washington population that typically experience higher prevalence of disability. This bias might have been expected to produce a low survey disability prevalence, but higher estimates resulted.
Poststratification weighting based on demographics, used in all these samples, is unlikely to improve the representativeness of data on attitudinal or behavioral measures unless these are highly correlated with the adjustment variables. 16 Disability prevalence differs by age, gender, education, income, and employment but in combination these variables explain only a modest proportion of variation in disability. 17 The loose association between disability and demographics may explain why the survey samples with more education and higher income still produced higher estimates of disability. Survey nonresponse is largely the result of 2 broad problems: some individuals in a sample are relatively inaccessible to the surveyor and some are unwilling to cooperate. 4, 6 If the nonrespondents are distinctively different from respondents, bias can result. 18 The C2SS found that households with and without adults with disabilities were equally likely to be without a telephone (the prevalence of noncoverage was 1.1%), so this did not account for response differences. Perhaps the survey samples included more people with disabilities than the C2SS because people without disabilities were harder to reach, or because people with disabilities were disproportionately more likely to participate. 4 Were people without disabilities more likely to filter calls with answering machines, or to use cell phones, which were not included in random-digit-dialed number banks? There are no data that address these questions for telephone surveys.
Other Possible Explanations of Findings
Given that the obvious methodological differences did not explain the higher prevalence of disability found in the BRFSS and other surveys, what might? Geography? The C2SS sampled from a subset of Washington counties, which may have had lower disability prevalence and given an artificially low state disability estimate. However, a post hoc analysis of the C2SS microsample data, analyzed by county, did not show lower disability prevalence in the individual counties (data not shown). Did survey respondents with disabilities overreport their limitations? This explanation cannot be ruled out, although as noted earlier, higher disability prevalence was found in surveys using both self-report and household informant report of limitation, and with different disability questions and variable question order, so higher prevalence was probably not solely a function of self-report or order effects in surveys. Did the differences owe to seasonal effects? All the data, including the C2SS, were continuously collected throughout the year, so this was not a plausible explanation.
The findings of overestimation of disability and equal representation of multiple limitations are puzzling and defy easy explanation. However, they do answer the original questions posed in this article. There was no evidence that telephone surveys differentially underrepresent persons with disabilities, as the BRFSS and census defined disability. Judging from DS-estimated prevalence of mental, sensory, self-care, and multiple limitations, the BRFSS sampling methodology and disability definition do not reduce participation by persons with these conditions in the disability sample.
Limitations of the Study
Caution is indicated in interpreting these results. Although the C2SS is the best standard currently available, it too is a sample, albeit a mandatory one, with multiple modes of response and a 95% response rate. In this analysis, use of the C2SS rather than the full, but flawed, short-form census 1-in-6 data resulted in less precise estimates of disability prevalence and demographic characteristics of adults with disabilities in the population. However, this should tend to reduce rather than inflate differences between the census and BRFSS data. Comparisons of census short-form, long-form, and C2SS estimates of accurately counted demographic and limitation variables (physical, mental, sensory, selfcare, and work) confirmed the observed differences between C2SS and the BRFSS and other Washington telephone survey samples, suggesting that the loss of precision did not obscure important differences. The C2SS was administered in 2000 and the BRFSS, DS, and WSPS survey data were collected between 2000 and 2003, which might have reflected increases in the population disability prevalence that the C2SS could not capture. However, prevalence of the state's census disability estimated by the 2000 and 2001 Census Supplementary Surveys and the 2002 American Community Survey showed no change during this period, despite increases in the state population, 19 so time differences were probably not a factor in the findings. Disability, unlike gender or age, is a variable state that is difficult to measure precisely with any simple set of questions, 20 and the census definition has been criticized as insufficiently sensitive. 21 Therefore, the group identified as having a "disability" in either census or BRFSS terms may not have included the full range of people believed to have a disability. In addition, the proxy reporting of disability used in the census and C2SS has been shown to produce biased assessments depending on the proxy's relationship to the subject. 7 We do not know whether this proxy bias operated differently when the assessment was made on  RESEARCH AND PRACTICE  a written form or face-to-face interview in the C2SS rather than in a telephone interview for the WSPS, in which a rapid response was required. It is possible that C2SS proxy reporting or face-to-face interviews resulted in an undercount of persons with disabilities, which would have made the BRFSS and other estimates appear higher. However, Andresen's work on proxy bias in some census measures suggested that bias operated in the opposite direction, to inflate rather than reduce disability counts. 21 Face-to-face interviews were conducted in 32% of households in the C2SS and might have underreported the informant's limitation. 7 It was impossible to affirm whether this happened, but because the prevalence of disability in the household's primary respondent (20.8%) was not lower than the C2SS state prevalence estimate, interview bias seems a somewhat unlikely cause of an undercount. There are other limitations to this study. The data described only Washington State, which has a predominantly White, well-educated population, making it hard to evaluate racial representation and differences in education in the population and disability samples. The state had relatively low BRFSS, DS, and WSPS response rates, and a higher response rate might somehow change the relation between survey and census disability estimates. Lastly and perhaps most important, the C2SS, BRFSS, and DS surveys shared relatively few variables, limiting comparisons to explain the counterintuitive finding of higher disability prevalence in telephone surveys.
Conclusion
The question driving this analysis was whether policymakers can rely on BRFSS and other survey data to describe the health of people with disabilities and monitor their progress toward full inclusion and other goals of the Americans with Disabilities Act of 1990. The answer from the Washington State data was that people with disabilities participated in telephone surveys at rates that were higher than expected. The BRFS surveys found significant differences in health, health behaviors, and well-being between adults with and without disabilities, and this study suggests that these disparities are not explained by survey methodology. Public health practitioners should undertake efforts to understand and reduce them. 
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